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ABSTRACT

Background: Varicocele is a status of abnormal dilatation and sinuosity of the pampiniform
plexus that leading to a decrease in the volume of the impacted testicle. Approximately 15-20%
and 35% of healthy adult males and men with primary infertility are affected respectively. It was
considered as one of the surgically correctible causes of male infertility.
Objectives: The objective of the current study was to investigate the correlation of testicular
volume and semen parameter with varicocele grades in patients with varicocele attending the
Department of Urology of Al-Jumhory Teaching Hospital.
Materials and methods: The current study was a case-control study which was conducted in
the Department of Urology at Al-Jumhory Teaching hospital, Mosul city, Iraq, during the period
January 2018 to June 2019. A total of 250 participants were enrolled in this study (200 patients
with clinical varicocele and 50 healthy volunteers). Seminal fluid analysis, testicular size measured
by ultrasound scanning, and varicocele grading according to standard criteria based on clinical
examination and Doppler study of genitalia were performed for all participants. Statistical analysis
was applied to test the correlation of testicular size and seminal fluid parameter with varicocele
grade.
Results: Patients with varicocele were classified into three groups based on the grade of varicocele:
Group I included 22 patients with Grade I varicocele (12%), Group II included 82 patients with
Grade II varicocele (38%), and Group III included 96 patients with Grade III varicocele (50%).
Besides, Group IV was assigned to healthy volunteers (50) as a control group. Sperms with normal
motility and morphology were 33% and 32%, 25% and 25%, 10% and 15%, 60% and 65% in group
I, group II, group III, and group IV respectively. There were significant statistical differences
(P-value<0.05) between the testicular volumes of both Group II and Grade III and control groups.
Conclusion: Men with large varicocele had significantly abnormal semen parameters as well as
decreased ipsilateral testicular volumes compared to men with small varicocele or healthy men.
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INTRODUCTION

V
aricocele is defined as abnormal dilated and tortu-
ous veins of the pampiniform plexus of the sper-
matic cord [1]. They are more common on the
left side, approximately 90% of varicocele is left-

sided [1]. Varicocele is the most amenable cause of surgical
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correction of male infertility [2]. The prevalence of varicocele
about 11-15% among adult men [3] and about 19-41% among
infertile men [4]. Despite its unobvious pathophysiology, it
may cause progressive damage to the testicle, decreased tes-
ticular volume, and disorder of Leydig cell [5]. Formation of
varicocele has been attributed to one of the following primary
factors: an increase of venous pressure in the left renal vein,
anastomoses of collateral venous, and inadequate valves of
spermatic vein [1, 6]. The adverse effect of varicocele on sper-
matogenesis has been attributed to single or integration of
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additional mechanisms, including hyperthermia, hypoxia, re-
flux of adrenal and renal metabolites, imbalance of testicular
hormonal system, and intra-testicular hyperperfusion dam-
age [1, 7]. Recently, the theory of oxidative stress has been
emphasized as an important participation factor due to the
presence of an important relationship between species of ele-
vated reactive oxygen and sperm dysfunction in patients with
varicocele [8].

Pathologic effect of varicocele may appear as a failure of tes-
ticular growth, semen defects, Leydig cell disorder, and other
histological changes (tubular thickening, interstitial fibrosis,
decreased spermatogenesis, and maturation arrest) [1, 6]. In
healthy young men, the normal testicular volume ranges from
15 to 25 ml as about 80% of the testis is composed of sem-
iniferous tubules whereas interstitial tissue takes up 20% of
the total testicular volume. Varicocele is associated with a
time-dependent growth arrest in adolescents and adult males.
Ipsilateral testicular atrophy was founded in 77% of patients
with varicocele [1]. The effect of varicocele in testicular func-
tion mostly appears in spermatogenesis, in which, the most
common finding is sperm count reduction, decreased motility,
and an increase in the numbers of morphologically abnormal
sperms [1, 7, 8]. Varicoceles with testicular atrophy in pa-
tients with infertility have bad semen parameters in compar-
ison with those infertile men without atrophy. Repairing of
varicocele would be considered in adolescents with grade II
or III of related varicocele with ipsilateral testicular growth
impairment [1, 8]. The study aimed to evaluate the correla-
tion of testicular volume and semen parameter with varicocele
grades.

MATERIALS AND METHODS

This case-control study was conducted at the Department
of Urology at Al-Jamhory Teaching hospital, Mosul city, Iraq,
during the period from January 2018 to June 2019. Two-
hundred and fifty people were involved in the study (200
infertile adult men with clinical varicocele and 50 healthy
men). Patients excluded from the study including those with
azoospermia, undescended testis, patients who previously re-
ceived treatment for infertility, patients with primary and sec-
ondary testicular failure. The study was approved by the sci-
entific committee of our hospital. Informed consent was taken
from all participants.

All participants were evaluated by direct interview with
a thorough history and clinical examination. Each partic-
ipant had two seminal fluid analysis done two weeks apart
which was collected by masturbation after 3 to 5 days of
sexual abstinence. Semen analysis was carried out using the
World Health Organization (WHO) 2010 guidelines including
sperm concentration, sperm motility, and abnormal morphol-
ogy. As per the guidelines, normal values are sperm concen-
tration of 15 ×106/ml, progressive motile sperm > 32% or
total motile sperm > 40%, and normal sperm morphology >
50%. The presence and the side and grade of varicocele were
diagnosed by physical examination at room temperature in
supine and standing positions. Scrotal ultrasonography with
a high-frequency linear transducer (7.510 MHz) was used for
testicular volume measurement. Based on testicular volume,
testis was categorized into 3 levels as follows; testis size within
average size (18-20 ml), testis size smaller than average size
15-18 ml, and testis size smaller than normal (less than 15
ml). The varicocele patient was assigned according to WHO
diagnostic classification and accordingly, we categorized the

patients into three groups, the fourth group involved healthy
men was considered as a control group:
Group 1: cases with Grade I varicocele (palpable during Val-
salva maneuver).
Group 2: cases with Grade II varicocele (palpable without
Valsalva maneuver).
Group 3: cases with Grade III varicocele (palpable and visible
veins through the scrotal skin in the upright position without
Valsalva maneuvers).
Group 4: control group without varicocele.

Statistical analyses were performed using Microsoft Excel
2016. Data were presented as means ± standard deviation
or the frequency and percentage of the data. A student t-
test was used for statistical analysis The level of statistical
significance was set at P-value <0.05.

RESULTS

Among 200 patients with idiopathic varicocele, 185 (92%)
patients had left-sided varicocele, 15 patients (7.5%) had a
bilateral varicocele. No case with pure right-sided varicocele
was detected as shown in Figure 1. The classification of the
patients according to the varicocele grade and side was shown
in Table 1. Testicular size (left and right side) according to
varicocele grade presented as mean ± SD was described in
Table 2. Semen fluid parameters (sperm count, motility, nor-
mal sperm morphology) according to a grade of varicocele and
normal persons Table 3. The Percentage of testicular volume
among varicocele groups were seen in table 4.

As shown in the above Tables (2, 3, 4), patients with grade
I varicocele had no significant difference in their testicular
volume compared with the control group. Right testicular
volumes were within the average size of 18-20 ml in all pa-
tients. The left testicular size in 90% of the patients was
within average size while it was smaller than average size (18-
15 ) in 10% of the patients. No patient had testicular volume
less than the normal range (<15 ml). When compared with
the control group there was no statistically significant (P-
value >0.05) regarding testicular volume. Semen parameters
in grade I in the most patient (80%) were normal regarding
count, motility, and morphology.

In grade II varicocele patients, the right testicular volume
in 97.5% of patients was within average size (18-20 ml) and
only 2.5% of patients showed testicular volume smaller than
average size. The left testicular volume in 67.5% of patients
was within average size and 25% of them showed smaller tes-

Figure 1. Distribution of patients according to varicocele
side (right, left, both sides).
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Table 1. Number and percentage of varicocele patients ac-
cording to grade.

Grade Frequency Percentages

Grade I 22 11
Grade II 82 41
Grade III 96 48
Total 200 100

Table 2. Number of patients with mean testicular volume
(right, left side) and statistical difference between groups.† †

No of
patients

Left
testicular

volume (ml)

Right
testicular

volume (ml)

P-value

Grade I 22 17 ± 4.3 18 ± 5.2 0.02
Grade II 82 15 ± 4.7 15.5 ± 4.7 0.005∗

Grade III 96 14 ± 4.5 15 ± 4.8 0.0002∗

Control
group

50 18.5 ± 4.2 18.6 ± 4.6 Ns†

∗ significant P-value <0.05
† Not significant P-value >0.05

Table 3. Mean sperm concentration, motility, and morphol-
ogy among groups in the study.

Sperm concentration
/ ml±SD

Sperm
motility%

Normal Sperm
morphology %

Group 1 25×106 ± 4.2 33% 32%
Group 2 20×106 ± 4.1 25% 25%
Group 3 15×106 ± 3.5 10% 15%
Control
group

55×106 ± 5.3 60% 65%

Table 4. Shows the Percentage of testicular volume among
the varicocele group.

Groups Percentage of Right testicular volume
among varicocele groups

Volume 20-18 ml 18-15 ml Less than 15 ml
Group 1 100% − −
Group 2 97.5% 2.5% −
Group 3 88% 8% 4%
Groups Percentage of Left testicular volume

among varicocele groups

Volume 20-18 ml 18-15 ml Less than 15 ml
Group 1 90% 10% −
Group 2 67.5% 25% 7.5%
Group 3 29% 53% 18%

ticular volume than average size (18-15 ml) while 7.5% of
them have smaller testicles than normal volume (<15 ml).
There were significant statistical differences (P-value <0.05)
as compared to the testicular volume in the control group.
In this group, there was an obvious decrease in both sperm
count and motility and an increase in numbers of abnormal
sperm morphology.

In grade III, 88%, 8%, and 4% of patients have testicular

volume within the average size, smaller than average size, and
smaller than normal, respectively. The left testicular volume
in 29% was within the average size, 53% smaller than aver-
age size, and 18% smaller than normal volume. There were
significant statistical differences (P-value <0.05) when com-
pared with the testicular volume in the control group. Severe
oligozoospermia, asthenospermia, and teratozoospermia have
been observed in grade III varicocele.

DISCUSSION

Since the testicle volume was composed of approximately
80% of seminiferous tubules, a large loss in testicle size is a
reliable indicator of defects in spermatogenesis [9–11]. Varico-
cele is a progressive disease with progression dependent injury
on the testis [11, 12]. We aimed from our study to determine
if there is a correlation between the grade of varicocele and
testicular hypotrophy as well as defects in semen parame-
ters. Many authors have shown a correlation between semen
parameters and testicular consistency break down over time
when varicoceles are not reformed in observational studies in
both human and animal models [13]. It appears that with in-
creasing in varicocele grade there is a progressive diminish in
testicular size and finally in spermatogenesis. In adults and
teens, the size of the testis should approximately be equal bi-
laterally with no greater than 2 ml of 20% of testicular volume
difference to normal values [14]. Testicular volume during or
before the teen period always constant, but at the onset of
puberty testicular size increases suddenly in size even before
other pubertal changes. In teens with varicocele, the rapid
growth of testicular size ranged between the ages of 11 and
16 is affected directly by varicocele resulting in a volume dis-
agreement between the left and right testis [15].

In adult men, varicocele studies have shown that the de-
gree of testis atrophy is proportional to the clinical grade of
varicocele. Zini et al showed that the size of the left testis
affected inversely with varicocele grade [16]. Report of WHO
indicated that left-sided varicocele was associated relatively
with left testicular atrophy as compared with the contralat-
eral testis [17]). Jay shows that varicocele may affect testic-
ular volume at the affected side in relationship with varico-
cele grade [18]. Chandra Singh in his study did not reveal
any significant correlation between varicocele grade and vol-
ume of testis [19]. Pinto et al. noticed that the difference in
left and right testicular volume was slight in fertile men with
varicocele in comparison with infertile men associated with
varicocele [10]. KASS, in his study, had concluded that the
appearance of a grade I varicocele does not affect the normal
volume of the testis. Grade II left side varicocele patients have
a risk of left testicular growth impairment whereas patients
with grade III varicocele are at risk of bilateral testicular vol-
ume loss [20]. In regards to semen parameters (decreased
sperm concentrations, decreased motility, and abnormalities
in sperm morphology) concerning varicocele grade, our study
has shown that 20% of patients with Grade I varicocele, 72%
of patients with Grade II varicocele, and 86% of patients with
Grade III varicocele have abnormal seminal fluid parameters.

Our results were somewhat comparable to that of
Schlesinger et al. who found that seminal fluid abnormal-
ity was 34% in grade I varicocele, 66% in grade II varicocele,
and 83% in grade III varicocele [21]. Besides, Sigman and
Jarow reported that men affected with large varicoceles re-
sort to have decreased sperm counts and motility defect in
comparison with smaller varicoceles [22].
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In this study, there was a significant correlation between
semen parameter abnormality and varicocele grade. We ob-
served ipsilateral left testicular hypotrophy in 10%, 32.5%,
and 71% of patients with grade I, II, and III varicocele, re-
spectively, while the right testicular size was within average
normal size as compared with the control group. Steeno ob-
served a loss of testicular volume ipsilateral to the varicocele
side, most often the left testis, he showed that grade I varic-
ocele group have no volume loss, grade II had 34% volume
loss while Grade III had 81% testicular volume loss [23]. Sig-
man and Jarow in another series looked retrospectively at
611 adult patients affected with left varicocele, they noticed
50% had ipsilateral testicular hypotrophy, from patients with
large grade III varicoceles 73% manifested ipsilateral testic-
ular hypotrophy, in comparison to 55% of patients affected
with grade II varicocele and 49% of those with grade I varic-
ocele respectively [22]. Consistent with previous studies, our
study has demonstrated the presence of a relationship be-
tween varicocele grade increasing and the probability of tes-
ticular hypotrophy. Most studies have been used right testis
as a normal control when they compare the volume of the

two testes because sexual maturity stages vary with testicu-
lar volume. In Mosul city, most of the patients who attended
the urology and infertility center were grade III, while grade
II and I represented about 40% and 10% respectively. Mo-
hammad and Khalid study reported that the grade I, II, and
II varicocele group correspond to 5%, 32%, and 63% respec-
tively [24]. This may reflect and explain the harmful effect of
high-grade varicocele on the function of the testis. The limi-
tation of our study was a low number of patients from grade
I. It appears likely that many cases of low-grade varicocele
without concomitant enlargement may remain undiagnosed
or not referred for further evaluation [22].

In conclusion, varicocele is a time-dependent progressive
disease. Men with large varicoceles had significantly de-
creased ipsilateral testicular volumes with lower sperm counts,
motility, and more abnormal sperm morphology than those
with smaller varicoceles. The presence of a grade I varicocele
appears to not affect normal testicular volume.
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